Abstract. The detection of stress arising from parasitic infection by Sarcoptes scabieis and from pregnancy is explored, using a fractal analysis of head lifting behaviour and feeding-non-feeding activity sequences in female Spanish ibex, Capra pyrenaica, under natural conditions. Because organisms under stress increase their metabolic rate and, in consequence, energy consumption, it follows that stress will, generally, lead to a reduction in complexity (fractal dimension) of exploratory behaviour. In the present study the fractal dimension of the three measures of complexity used declined with stress, both from pregnancy and from parasitic infection. This observation provides a new and effective way to assess the general state of animals' health in the field, without the need for capture and handling.
Developmental instability is now well established as a means of detecting stress, both genetic and environmental (Soulé 1967; Valentine et al. 1973; Siegel & Doyle, 1975a, b; Leary et al. 1983; Zakharov 1987 Zakharov , 1989 Clarke 1992; Alados et al. 1993) . Whereas the traditional approach to measuring developmental instability is to examine right-left asymmetries (fluctuating asymmetry), it is now known that other sorts of symmetry (radial, spiral, translational) can be usefully employed (Freeman et al. 1993; Graham et al. 1993; Alados et al. 1994, in press ). Of particular interest is symmetry of scale, or fractal structure.
The fractal dimension of a complex structure measures the degree to which it fills space, and thus is a measure of its complexity. Complexity is often biologically advantageous. For example, higher efficiency in the food and oxygen transport systems in humans accompanies an increase in the complex, folded surface area available for absorption in the intestine, and an increase in the distribution of fine blood vessels, bile ducts and bronchiae (see Frontier 1987; West & Goldberger 1987; Goldberger et al. 1990; Nelson et al. 1990 ); the complexity of neuronal connections determines the capabilities and synaptic efficiency with which signals are transmitted and processed (Schierwagen 1990) ; and recurvation in bone sutures imparts structural strength. Where fine structure, reflected in high fractal dimension, is adaptive, developmental processes can be expected to be characterized by appropriately fine-tuned feedback loops acting to preserve that fine structure or complexity. Disruption, therefore, can be expected to result in loss of detail, a drop in fractal dimension. In this regard, it has been postulated that fractal geometry can be useful in assessing pathological lesions in tissues. Under disease and other stress, the fractal dimension of biological tissues declines (in bones: Weinstein et al. 1992 ; in renal arterial trees: Cross et al. 1993; in pulmonary arteries: Boxt et al. 1994; and in skull sagittal sutures: Alados et al. 1994, in press ). In fact, loss in variability (and hence complexity) appears to be a general characteristic of stress (Waddington et al. 1979; West & Goldberger 1987; Bassingthwaighte et al. 1994) .
One drawback to using developmental instability as an indicator of stress is that anatomical/ morphological structures, once established, generally change very slowly, if at all. Therefore, stress levels arising from rapid environmental changes (a change in food availability or predation level, disease onset, anthropogenic alteration of the environment) may not affect structural
